Abstract Cancer education seminars for Appalachian populations were conducted to: (1) increase knowledge of existing cancer disparities, (2) disseminate findings from Appalachian community-based participatory research (CBPR) projects, and (3) foster CBPR capacity building among community members by promoting social networking. Evaluation of the seminars was completed by: (1) using pre-post-surveys to assess changes in knowledge and attitudes at three regional and one national seminar and (2) measuring a change in the social network patterns of participants at a national seminar by analyzing the names of individuals known at the beginning and at the end of the seminar by each participant. Among participants, there was a significant increase in knowledge of Appalachian cancer disparities at two seminars [national, t(145)03.41, p00.001; Pennsylvania, t(189)03.00, p00.003] and a change in attitudes about Appalachia at one seminar [Ohio t(193)0−2.80, p00.006]. Social network analysis, operationally defined for this study as familiarity with individuals attending the conference, showed participation in the national seminar fostered capacity building for future CBPR by the development of new network ties. Findings indicate that short-term outcomes of the seminars were accomplished. Future educational seminars should consider using social network analysis as a new evaluation methodology.
Introduction
Appalachia is a region of the USA that includes 420 counties in 13 states [1] . It follows the Appalachian mountains and extends more than 1,000 mi from southern New York to northern Mississippi [1] . A large percentage (42%) of the region's population lives in rural areas compared to 20% of the population in the U.S. Appalachia, which once was dependent on mining, forestry, agriculture, and industry, and has developed a more diversified economy, but remains economically distressed with a higher percent of residents living in poverty, unemployed, and have lower educational attainment compared to national rates [1, 2] . In addition, residents of Appalachia have limited access to health services and experience many health disparities. A significant disparity among residents of Appalachia is the elevated cancer incidence, prevalence, and mortality rates (lung, colorectal, and cervical cancers) [3] [4] [5] [6] [7] [8] . Contributing to the elevated cancer rates are many factors included in the various levels of the social determinants of health framework [9] . Examples of these factors are individual risk factors (e.g., decreased cancer screening rates, increased tobacco use), social context (e.g., social cohesion), social condition (e.g., culture), and institutional context (e.g., health care system) [10] [11] [12] [13] [14] [15] .
Measurement of contextual and social variables at multiple levels, such as the environment, neighborhood, community, and social network, is important to include in research that attempts to understand the mechanisms responsible for the cancer disparities among residents of Appalachia. To address the complex nature of this problem, communitybased participatory research (CBPR) strategies have been used as the keystone for working in underserved Appalachian communities to address cancer risk factors (e.g., cancer screening rates, physical inactivity, and uptake of the HPV vaccine) [15] [16] [17] [18] . The Appalachia Community Cancer Network (ACCN), one of the National Cancer Institute Community Network Program sites, has a mission to reduce cancer disparities in Appalachia through community participation in education, training, and research. The ACCN has established relationships with community leaders, researchers, clinicians, public health professionals, health and human service agencies, and universities across central Appalachia to accomplish its mission. To address ACCN's mission, a series of seminars for community members and individuals interested in cancer disparities in Appalachia entitled "Addressing Health Disparities in Appalachia" were conducted in collaboration with ACCN's partner institutions: the University of Kentucky, The Ohio State University, Pennsylvania State University, Virginia Polytechnic Institute, and West Virginia University.
The seminar series consisted of three regional and one national seminar. The educational objectives of the seminars were to increase knowledge of existing cancer disparities in Appalachia and to disseminate research findings from CBPR projects conducted in Appalachia. An additional objective of the national seminar was to foster capacity building among Appalachian community members for CBPR by promoting networking at the seminars. Evaluation of the Appalachian cancer disparities seminars was conducted to assess changes in knowledge and attitudes by analyzing pre-post-surveys of participants attending the four seminars. In addition, at the national seminar, a social network analysis was conducted among the participants prior to and at the end of the meeting to evaluate potentially new patterns of collaboration for future CBPR research. The purpose of the evaluation of the seminars was to determine if the short-term outcomes of the seminars would assist ACCN in reaching its long-term goal of reducing cancer disparities in Appalachia.
Methods
The process used for evaluation of the seminars is displayed in a logic model (Fig. 1) . A pre-post-evaluation of all participants was conducted for each seminar. Three 1-day regional seminars were held in Kentucky (n022), Ohio (n0120), and Pennsylvania (n092). A 2.5-day national seminar was conducted in West Virginia (n0138). The seminars were conducted from October 2008 to September 2009 and were hosted by one of the ACCN-affiliated institutions. The seminars were supported by an NIH conference grant that allowed all participants to receive free registration. ACCN staff members and ACCN-affiliated, communitybased cancer coalition members advertised the seminars to public health professionals, cancer control advocates, The seminars were designed to draw attention to the cancer disparities that exist in Appalachia and to highlight the CBPR projects and evidence-based educational programs being conducted by academic and community partnerships in Appalachia. Each seminar used a common agenda format including speakers who were academic researchers, junior investigators, and community members from local cancer coalitions. Panel discussions were featured to facilitate sharing ideas with the members of the audience. In addition to presentations directed at cancer disparities and interventions to reduce cancer, the seminars also addressed Appalachian identity, the impact of culture and heritage on cancer disparities in Appalachia, and the importance of storytelling in Appalachia. Although the content of all seminars was comparable, the regional seminars featured local researchers and community members compared to the national seminar which featured researchers, community members, and cancer-related issues associated with the entire Appalachian region.
Individuals preregistered for the seminars on-line or by calling a toll-free telephone number. After preregistering for a seminar, individuals received a subject identification number and were requested to complete a web-based preseminar survey using SurveyMonkey®. The short survey developed for this seminar series (and not tested for reliability or validity) included: demographic characteristics, knowledge (10 true/false items) and attitudes (10 items on a five-point Likert scale: strongly disagree to strongly agree) about cancer and cancer disparities in Appalachia, and one open-ended question that asked participants to describe the unique qualities of people living in Appalachia that best represent the overall spirit of this population. The identical pre-post-surveys took approximately 5 to 10 min to complete. Individuals who registered on the day of the seminar completed a pre-seminar paper survey and received a subject identification number. At the end of the seminar, individuals completed a short post-seminar paper survey that included their subject ID number, knowledge and attitudes about cancer and cancer disparities in Appalachia, as well as a speaker evaluation form. All paper surveys were structured for TeleForm electronic scanning, were completed on site, and were scanned and verified after completion of the seminars. The option of completing the pre-seminar survey on-line was designed to increase response rates and reduce costs. A mixed mode pre-post-survey design may cause measurement error that impacts the ability to measure change over time [19] . To minimize this error, all questions on the pre-and post-surveys were presented in the same format and order. The participants did not receive any incentive for completing the pre-post-surveys.
A unique feature of the evaluation of the national seminar was inclusion of a social network component, operationally defined for this study as familiarity with individuals attending the conference. Individuals attending the national seminar were provided with a list of all preregistered attendees categorized by state of residence. At the beginning of the seminar, participants were asked to review the list of attendees and indicate each person they knew prior to attending the seminar. At the end of the seminar, participants were asked to complete the same form and to mark additional people they met and talked to at the 2.5-day seminar. Special events to improve networking at the seminar included a special poster presentation event, randomly assigned seating during meals, and an "Appalachia Cancer Jeopardy" game during an evening session. The social network analysis included in this study was based on the identification of the names on the pre-and post-surveys.
An ACCN report, "The Cancer Burden in Appalachia-2009," was distributed at the national seminar, and approximately 1 month later, an email request was sent to all participants requesting their assessment of the report and its usefulness [20] . The evaluation plan for the seminar series was approved by the institutional review board of The Ohio State University.
Summary statistics (means, percentages) were used to describe the participants. Participants were assigned knowledge scores pre-and post-seminar using the number of correct responses out of 10 true/false questions. Attitude scores were also assigned using the sum of the 10 Likert scale items mentioned above. Due to an administrative error, participants from the Ohio seminar were excluded from the knowledge analysis.
Since some participants failed to complete a pre-or posttest survey, simple paired t tests could not be used to test for pre-post-difference in knowledge and attitudes. Instead, knowledge and attitudes data were analyzed using repeated measures models fit using restricted maximum likelihood (SAS PROC MIXED REPEATED statement), which provide unbiased estimates of pre-post-differences assuming that the data are missing at random [21] . Our models included fixed effects for seminar, time (pre-/post-), and a seminar-by-time interaction. When analyzing the knowledge data, an unstructured variance-covariance matrix was used to model the residual errors while a compound symmetric matrix was used when analyzing the attitudes data. If the seminar-by-time interaction was significant (based on an F test evaluated at α00.05), we performed separate tests of post-pre-differences for each seminar using t tests of linear contrasts of our model parameters evaluated under a Bonferroni-corrected significance level (α00.0167 for knowledge and 0.0125 for attitudes), otherwise we evaluated the main effect of time using a single t test evaluated at α00.05. The Kenward-Roger method was used to calculate the denominator degrees of freedom for both the F and t tests [22] . Since the knowledge and attitudes data were left skewed, we performed a power transformation of each outcome to remove skewness (fifth power for knowledge, cubed for attitudes following the methods of Box-Cox) [23] .
Reported p values are based on these power transformations, though the pre-and posttest means and standard errors we report are based on running the models on the original scale. All analyses were conducted using SAS Version 9.2 (SAS Inc., Cary, NC).
The social network data were analyzed to determine visual changes in network patterns [24] . The written comments submitted by the seminar attendees to the one openended question on the survey ("Describe the qualities that best represent the overall spirit of the people living in Appalachia") were categorized into repeated themes.
Results
Participants Participants (n0335) attending the four seminars were predominantly college educated (83.9%), nonHispanic (97.3%), white (80.3%), and female (74.6%, Table 1 ). Only 14% of the participants reported living in an urban setting. The occupation of the participants included academic researchers (29.0%), healthcare providers (15.8%), public health professionals (15.2%), and members of community agencies (13.4%).
Pre-Posttest Prior to the seminars, 309 (92%) participants answered the knowledge questions (true/false) and 291 (87%) participants completed the attitude items (Likert scale). After the seminars, 211 (63%) participants completed the knowledge questions and 202 (60%) participants completed the attitude items. Assessment of change in knowledge (Table 2 ) was limited to data from Kentucky, West Virginia, and Pennsylvania seminars and was found to differ by seminar (F(2, 148)03.60, p00.030). There was no change in knowledge following the Kentucky seminar, however knowledge improved following the national and Pennsylvania seminars (Table 3) . Change in attitudes also differed by seminar (F(3, 218)04.75, p00.003), with a significant change only occurring following the Ohio seminar (Table 3) .
Description of Appalachian Residents
The comments from the participants included statements about the overall spirit of people living in Appalachia including the following terms: family oriented, independent, proud, community connected, hardworking, friendly, patriotic, resistant to change, deep rooted in culture, and hospitable but cautious of "outsiders." One participant summed up the residents of Appalachia as "filled with beautiful contradictions."
Social Network Analysis This analysis consisted of measuring and mapping the normally invisible relationships between people. In the social network analysis, the nodes were the national seminar participants (colorcoded circles based on participant's state of residence) and the lines were the ties between the different participants. The pre-meeting social network map (Fig. 2a) demonstrated that most individuals knew colleagues from the same state, with a few participants having cross-state connections. The post-meeting map (Fig. 2b) showed a significant increase in the number of cross-state connections. Cancer Burden in Appalachia-2009 Report Approximately 1 month after the national seminar, an email request was sent to the 138 participants asking them to complete a short web-based survey (SurveyMonkey®) about the ACCN cancer disparities report that was distributed at the meeting. The survey completion rate was 48.6% (n067). Of those completing the survey, 75% (n050) reported looking at the report after the meeting and 45% (n030) reported using the document during the month following the WV seminar. Participants (n063; 94%) reported that they planned to use the report in the future for grant writing, for presentations, program planning, and to share with the local media. Among participants reporting already using the ACCN report, 100% thought the information was easy to locate and 90% were satisfied with the information.
Discussion
Evaluation of a seminar focusing on cancer health disparities in Appalachia was conducted to determine the ability of the educational seminars to accomplish three objectives: (1) increase knowledge of existing cancer disparities in Appalachia, (2) disseminate research findings from CBPR projects conducted in Appalachia, and (3) foster CBPR capacity building by promoting networking among participants of the seminars. Results of the evaluation suggest that the objectives, or short-term outcomes, of the educational seminars were accomplished. Typically, educational seminars directed at health care professionals and community members are evaluated for attendance, satisfaction with the speakers and the overall program. In addition to these standard measures, the evaluation of the Appalachia cancer disparities seminars also included measuring changes in knowledge, attitudes, and the unique feature of measuring the change in social networks among participants of a national seminar. By planning activities within the seminar agenda to promote networking, we hoped that participants would gain an awareness of assets within each other's communities and become aware of potential new collaborators to address the cancer health disparities in their communities. Key principles of CBPR include community members participating in the planning, implementation, data collection and interpretation, and the dissemination of community-based programs [25] . The Appalachia cancer disparities seminars provided an opportunity for community members to participate in these tenets of CBPR by including community members in the planning of the seminars, as speakers who reported findings from projects that they conducted in their communities, having community members exchange ideas during panel discussions, and having free exchanges with community members in the audience and at social networking events. This component of the seminars was positively received by the seminar participants as documented in the post-seminar evaluation.
Based on comments from community members attending the seminars, a second more community-friendly ACCN report was developed, "Addressing the Cancer Burden in Appalachian Communities-2010" [26] . The 2010 ACCN report provided more information on cancer risk factors and risk reduction, a glossary of terms, and step-by-step instructions for completing a community assessment.
Although the short-term objective of promoting networking among the seminar attendees was accomplished at the seminar, assessment of the long-term effects of the networking at the meeting is beyond the scope of this evaluation.
The networking events at the seminar, however, focused on the process instead of the seminar's content, providing the opportunity for seminar attendees to develop new partnerships. It takes time to build trustworthy and effective partnerships to address the mutual goal of reducing cancer disparities among the residents of Appalachia. Capacity building is an important step to build the infrastructure for future CBPR projects to reduce cancer disparities, improves community empowerment, provides a better likelihood for sustainability of interventions, and is a critical step for policy advocacy [27] [28] [29] .
This study is not without limitations. Limitations include that the pre-post-surveys were developed specifically for the seminars, and although questions were reviewed by content experts, the surveys were not tested for reliability or validity. Thus, because the test was newly developed, interpretation of the meaning of the test performance is limited, given the absence of comparative data. The majority of participants in this study were college graduates and are not representative of the residents of Appalachia who are most affected by cancer health disparities. In addition, surveys were not completed by all seminar attendees and a mixed mode administration of the surveys may have introduced measurement error in the analysis. Planning innovative strategies to increase response rates from program participants should be developed for future educational seminars and programs. The limitations of this study might limit the ability to generalize its findings to other populations Among participants attending an Appalachia cancer disparities seminar, an evaluation found improved knowledge, dissemination of findings from CBPR projects and evidence-based educational programs, and changes in the social network of participants that potentially will increase CBPR projects conducted in Appalachia to address the cancer burden among its residents. This evaluation included the unique methodology of mapping the social network of the participants to document changes and including these methods in program evaluation should be assessed by others in the future.
